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MINUTES FROM MEETING ON FUTURE MEETINGS 
OCTOBER 19 

The December 13 meeting will be a show and tell 
TheSCAMlTChristmaspartyhasbeenscheduled with polychaete specimens that are weird, 
for December 11th at the Cabrillo Marine strange, or rare from the recently generated 
Aquarium,SanPedro,CA. If anyone is interested species list. There will also be some discussion 
in organizing the party and coming up with a on what SCAMTT's responsibility will be for the 
theme please do not hesitate to do so. species list, how we can use it and whether we 

can distribute it. Tentatively the meeting will be 
held at Kirk Fitzhugh's polychaete lab at the Los 

The City of San Diego is pleased to announce Angeles Natural History Museum, 
four new employees. They are Laura Essex, Ami 
Groce, Megan Lilly, and Rick Rowe. 

Don Cadien (Los Angeles County Sanitation 
Districts) informed attending members about 
new literature; the Amphipod Newsletter 19 and 
Amphipods, a noble obession: Essays in memory 
of J. Laurens Barnard (1928-1991), Journal of 
Natural History 27(4): 723-988. 

Included in this newsletter isalistof publications 
available from De LTnstitutOceanographique in 
Paris, France. 

Also included is a call for abstracts for the 1994 
Water Environment Federation 67th Annual 
Conference and Exposition in Chicago, 111. 

Don Cadien chaired the workshop on Anthurid 
Isopods. Included in this newsletter is a handout 
prepared by Don and Richard C. Brusca. If 
anyone has any comments please send them to 
Don at LA County Sanitation Districts, Marine 
Biology Lab., 24501 S. Figueroa St., Carson, Ca 
90745, (310) 775-2351 ext. 403. He will be 
modifying the key for future reference. 
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SCAMITOFHCERS: 
If you need any other information concerning SCAMTT please feel free to 
contact any of the officers. 

President 
Vice-President 
Secretary 
Treasurer 

Ron Velarde 
Larry Lovell 
Diane O'Donohue 
Ann Dalkey 

(619)692^903 
(619)945-1608 
(619)692-4901 
(310)648-5611 
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ANTHURIDEAN ISOPODS (CRUSTACEA) OF CALIFORNIA AND THE TEMPERATE 
NORTHEAST PACIFIC 

Don Cadien and Richard C. Brusca 
(presented at the October 19, 1993 meeting of SCAMIT) 

I. Introduction 

Literature on the anthuridean isopod fauna of California and the northeast Pacific has not recently 
been synthesized. Since the most recent comprehensive report (Schultz 1977) family and generic level 
reviews have altered the nomenclature of several species. Environmental survey and monitoring programs 
have generated many new geographic and bathymetric distributional records for eastern Pacific 
anthurideans, most as yet unpublished, and have collected several undescribed species. The current review 
was undertaken to update and standardize anthuridean taxonomy in California, and to disseminate 
information derived from a variety of unpublished sources. 

II. Definition of the Group 

Isopods of the suborder Anthuridea are most easily recognized by their slender elongate bodies 
(usually 7 or more times longer than wide), lateral uropods that curve up and over the pleotelson, and 
presence of (usually) one or two pleotelsonic statocysts (Fig. 1.1). Unlike most isopods, anthurideans are 
not .much flattened dorso- vent rally and are circular or oval in cross-sect ion. According to Brusca and 
Wilson (1991), the specific defining synapomorphies of the Anthuridea are: mandible without distinct 
lacinia mobilis or spine row, instead with a lamina dentata (which may be secondarily lost in some 
species); maxillae reduced, minute, fused to paragnath (or lost entirely); coxae of maxillipeds fused to 
head; max i Hi pedal endite without coupling spines; and uropodal exopod folded dorsally over pleotelson. 

Brusca and Wilson (1991) placed this suborder within the "flabelliferan complex" (the Flabellifera 
sensu lato). The suborder contains four families, all now known to occur in the temperate northeast 
Pacific. Most species achieve a moderate size (8-I5mm length), but a few are much smaller (4mm) or 
larger (45mm). Most anthurideans are marine, but some genera have marine, brackish, and freshwater 
members (e.g. Cyalhura), some are exclusively freshwater (e.g. Cruregens), some are primarily stygofaunal 
(e-g- Stygocyathura), and some are primarily anc hi aline or interstitial (e.g. Curassanthura). About 200 
species have been described, but this is almost certainly only a small percentage (probably less than half) 
of the world fauna. 

III. Aspects of Anthuridean Biology 

Reproduction - Mature male and female anthurideans are easily separated by secondary sexual 
characters, particularly the enlarged, multiarticulate, aesthetasc-fringed flagellum of the male first antenna 
(Fig. 2). In some cases males and females differ so greatly in gross morphology that they were initially 
described as separate species, The apparent separation of sexes can, however, be misleading, as 
protogynous sequential hermaphroditism occurs in many species. In others, as in some tanaids 
(Buckle-Ramirez 1965), there is also male polymorphy, with some animals always male and some males 
developing secondarily from post-brood females (Legrand & Juchalt 1963, Burbanck &. Burbanck 1974, 
1979). 
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Sex ratio in collections of anthurids is often skewed strongly towards females and juveniles, with 
few adult males (Kensley & Schotte 1989), although in Apanthura the reverse may be true. Examining a 
collection of several hundred Apanthura from tropical Australia, Poore and Lew Ton (1988b) noted no 
oostegite bearing females, and they suggested reproduction in this genus might deviate from the normal 
anthuridean pattern. Seasonal fluctuations of sex ratio in some species appear related to protogynous 
hermaphroditism (Burbanck & Burbanck 1979). 

As in other isopods, the gonopores are located ventrally on the stemite of the fifth pereonite of 
the female and the seventh pereonite of the male. The inner ramus (endopod) of the male second 
pleopod also bears an appendix masculina as in other isopods. These structures assist in sperm transfer 
between the penile papillae of the male and the gonopore of the female. Their structure can be useful in 
anthuridean taxonomy, but details are unknown for most species, and may vary within a species due to 
male polymorphy. 

Fertilization may occur in the ovary as in sphaeromatids (Shuster 1991) or may take place in the 
oviduct, before the eggs pass out through the gonopore and into the marsupium following molting (while 
the exoskeleton is still elastic). Eggs in the marsupium are already fertilized (at least in Cyathura) since 
they are encased in a vitelline coat lacking a micropyle for admission of sperm (Stromberg 1972). The 
marsupium is formed by paired oostegttes on pereonites 2 or 3 through 5. Once in the marsupium the 
young undergo epimorphic development, eventually leaving as mancas. Mancas exit with only six pairs of 
pereopods and thus can be differentiated from post-manca juveniles with seven pairs. The genera 
Cruregens and Cofanthura are neotenous, and have the formation of the seventh pereopod suppressed even 
in the adult. 

Growth - No information is available on growth rates or molting frequencies for any eastern 
Pacific anthurideans. In the Atlantic species Cyathura carinata growth" rate is dependent on temperature 
and food availability, and growth ceases during reproduction (Bamber 1985). Rate of growth declines with 
age in Cyathura carinata (Bamber 1985), but information is lacking on eastern Pacific species. 

Feeding - There are two types of mouth parts in anthurids; those modified for piercing and 
sucking (Fig. 1.2), and those adapted for biting and chewing (Fig. 1.3). Che wing /biting mouth parts are 
used to feed either on detritus (Schultz 1977) or on living prey (Wagele 1981). Burbanck & Burbanck 
(1979) reported that while normally feeding on detritus, Cyathura potita may also consume both live and 
dead polychaetes, oligochaetes, amphipods, shrimp, and fish when the opportunity arises. Piercing mouth 
parts occur only in the family Paranthuridae, and are associated largely with species living among and 
feeding upon algae (Schultz 1977). Feeding ecology of eastern Pacific species has not been studied. 

Habitats - Anthurideans are important and often abundant components of the offshore 
soft-sediment marine environment. Most live in sediment burrows or tubes, or within algal mats, habjis^in 
agreement with their narrow and elongate bodies. They may excavate burrows themselves (Fig. 3.1), tir6' 
move into tubes or burrows abandoned by other organisms (e.g. Cyathura poltia - Burbanck & Burbanck 
1979). Anthurideans from hard substrates may live in crevices or fissures, in holes formed by other 
species, or in the attached tubes of other organisms (Wagele 1981). They are often found associated with 
littoral and sublittoral algae. Eisothistos sp. A lives among the incomplete septae at the eroded bases of 
the colonial coral Cocnocyathus bowersi. A few other local species live outside of burrows or other shelter, 
finding adequate concealment among the tangled thalli of filamentous algae (e.g. Paranthura elegans), or 
among the rhizomes of seagrasses. 
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Family Hyssuridae 
Hyssuridae gen. A, sp. A [MBC, 1984] Formerly reported as Apanthura sp. A; see comments 

below. 
Family Ajithuridae 

Amakusanthura caUfomiensis (Schultz, 1964)** Formerly placed in Apanthura and Apanthuretta; 
see comments below. 

Calalhura branchiata (Stimpson, 1855) Formerly placed in Anlhura; see comments below. 
Cyaihura carinata (Kroyer, 1849). Originally placed in Anlhura: see comments below. 
Cyathura munda Menzies, 1951* 
Eisothvstos sp. A [MBC, 1984], Formerly reported as Heteranthura sp. A; see comments below. 
Eisothistos sp. B [Cadien, 1990] 
Haliophasma geminatum Menzies & Barnard, 1959** Formerly placed in Silophasma; see 

comments below, 
Mesanthura occidcntalis Menzies & Barnard, 1959** 

IV. Comments on Individual Species (listed alphabetically) 

Amakusanlhuru cakfornienxis (Fig. 4), The brief original description (Schultz 1964) was based on a 
lot of twelve females from "several to 11mm long," taken from black mud at a depth of 80m off Santa 
Monica, California. Schultz (1977) was aware of no additional records of the species, and we are aware of 
no other published records since the original description. However, this species has been collected in 
several environmental monitoring programs from southern California. It also occurred in samples from 
west Mexico taken during Allan Hancock Foundation cruises, ranging as far south as Isla Guadalupe (pers. 
obsv., LACMNH collections). The species was transferred from Apanthura Stebbing, to Apanthuretta 
Wagele by Poore &. Lew Ton (1985), and subsequently to Amakusanthura Nunomura when Apanthuretta 
itself was synonymized (Poore & Lew Ton 1988b). The holotype of A. cal'tfomiensis has been reexamined 
and inaccuracies and omissions in the original description are being corrected (Wetzer & Brusca, in press). 
Most importantly, pleonites 1-5 are dorsally fused along the midline, and the maxillipedal endite is broad 
and lobelike. 

Ananthura luna (Fig. 5). Bathura Schultz was originally differentiated from Ananthura Barnard by 
a low tooth on the palm of the first pereopod, by the characteristic broadly-radiating setal clusters at the 
distal tips of the uropodal rami and pleoteison, and by the lack of serrations on the outer margins of the 
uropodal endopods (Schultz 1966). Kensley (1978) deemed these characters insufficient to support 
separate generic status and synonymized both Bathura and Ananthura with Aniheiura Norman and 
Stebbing. These genera were later reexamined by Poore and Lew Ton (I988d), who separated Ananthura 
and Aniheiura on the basis of their statocysts. Bathura, which was described with two statocysts, was 
reevaluated as having one central statocyst with a slitlike dorsal pore, as in Ananthura. Although this 
feature was not interpreted as a statocyst by Schultz, it was clearly indicated in his illustration of the 
holotype. Ananthura luna is a large species (to 21mm length; Schultz 1977) that is infrequently 
encountered in relatively deep water (783-1298m) off the southern California borderland between the 
Coronado and Santa Monica Submarine Canyons. It may also occur in shallower water around canyon 
heads, based on a sample from Santa Monica Bay (taken in 78m) in the LACMNH collection. 

Calalhura branchiata (Fig. 6) was originally described from New Brunswick (eastern Canada) by 
Stimpson (as Anlhura branchiata), and has since become the senior synonym for two of G.O. Sars' 
northeast Atlantic species (Paranthura norwcgica Sars and Paranthura arctica Sars). Gurjanova's (1936) 
record of C. branchiata from north Pacific, from the Sea of Okhotsk and the Bering Sea, and Coyle and 
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Predators - Many fishes are known to feed on the west Atlantic estuarine species Cyathura potita, 
as do blue crabs (Burbanck and Burbanck 1979). Predation by crabs, and other invertebrates is likely for 
eastern Pacific species, but has not been documented. In an evaluation of trophic relationships between 
fishes and benthic invertebrates at Catalina Island, Hobson & Chess (Ms.) found 11 fishes feeding on 
anthuridean isopods. Forty-one anthurids were found in the guts of 28 fish. Most of the isopods were 
consumed by three species; black surfperch Embiotoca jacksoni (6 guts, 10 isopods), blackeye goby 
Coryphopterus nicholsi (5 guts, 8 isopods), and California sheephead Pimelometopon pulchrum (5 guts, 10 
isopods). Species taking anthurideans at lower frequencies were rock wrasse Halichoeres semicinctus, 
sefiorita Oxyjuiis californicus, kelp surfperch Brachyistilts frenaius, island kelpfish Alloclinus holder!, garibaldi 
Hypsypops rubicundus, halfmoon Mediahina californtca, kelp bass Paralabrax clathrarus, and blue-banded 
goby Lylhrypnus dalli. 

Anthurideans are slow compared to many other peracarids, and they swim only clumsily. Outside 
their refuges their movements are awkward, and they are probably easy prey to predatory nemerteans, 
annelids, and other arthropods. Despite the lack of special protective or offensive structures, some 
anthurideans respond aggressively to attack. If seized from behind, Paranthura elegans will twist around 
and strike at it's attacker (pers. obsv.). Perhaps this aggressive response is sufficient to deter some 
would-be predators. 

The relatively indurated pleotelsonic region of many anthurideans apparently serves as an 
operculum to block access to certain tube or burrow-dwelling species. Observations on living Eisothistos 
(Wagele 1981) indicated that they adopt a head down position in serpulid worm tubes while feeding on the 
original occupant. This leaves the ornamented pleotelson and uropods in the position of the worm's 
operculum (Fig. 3.2). Foraminiferans and sponges observed attached to the tail-fan of Eisothistos sp B 
suggest they may move little once established in a tube, thus minimizing exposure to predators. 

IV. Anthuridea of the West Coast of North America (North of Mexico) 

Apart from Edanthura linearis Boone, 1923, the first anthurideans known from the northeastern 
temperate Pacific were those described by Menzies (1951). The temperate fauna of the northeast Pacific 
currently contains at least 15 recognizable species. Three are undescribed species and 12 are nominate 
species, of which one is a nomcn nudum (Paranthura linearis), one may be a mis identification or incorrect 
locality record (Paranthura a/gicola), and one is clearly a questionable record (Cyathura carintita). 
Holotypes {**) or paratypes (*) of most of these species are in the collection of the Los Angeles County 
Museum of Natural History (LACMNH)(Wetzer et al. 1991), as noted below. North of California, 
anthuridean isopods are both less common and less diverse. No members of this suborder were reported 
by Richardson (1905) for the northeast Pacific, by Hatch (1947) from Washington, or by George &. 
Stromberg (1968) from Puget Sound. In a detailed environmental analysis of benthic communities in 
Puget Sound, Lie (1968) reported Haliophasma geminatum, and three other species have since been 
reported from the northeast Pacific: Cyathura carinata, Calathura brancftiata, and Eisothistos sp B. 

Family Antheluridae 
Ananthura tuna (Schultz, 1966)** Formerly placed in Bathura; see comments below. 

Family Paranthuridae 
Calij'anthura squamosissima (Menzies, 1951)* Formerly placed in Coianthura; see comments 

below. 
Colanthura bruscai Poore, 1984* 
Paranthura atgicola Nunomura, 1978 Questionable species; see comments below. 
Paranthura elegans Menzies. 1951* 
Paranthura linearis nomen nudum. Formerly placed in Edanthura ; see comments below. 
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Miiiler's (1981) record from the Gull of Alaska, establish this species as circum-north Pacific in 
distribution. It has not been reported south of Alaska, and it's reported depth range is 20-l500m 

Calijanlhura stfuamosissimu (Fjg. 7). Schultz (1977) sunk Colanihura Richardson, on the basis of a 
supposed synonymy of Colanihura tenuis Richardson (the type species) and Paranshura infundibutata 
Richardson, and he erected Califanthura as a replacement genus for Colanihura squamosissima. Poore 
(1980), however, resurrected Colanihura, declaring both it and C. tenuis to be valid taxa. Poore's 
conclusion was based, in part, on a reexamination of the types of C tenuis and P. infundibulala by Kensley, 
who also did not substantiate their synonymy (in Poore 1980), Although Poore's (1980) move sunk 
Schultz' Califanthura into Colanihura, he later (Poore 1984) reestablished it as a valid genus, which now 
contains six species worldwide. C. squamosissima is a small species, reaching only about 5.2mm in length. 
It occurs in shallow water (18-90m) from Dillon Beach, California (Schultz 1977) to Magdalena Bay, west 
Baja California (Nunomura 1978), and has also been collected intertidally at Morro Bay and La Jolla. 

Colanihura bruscai (Fig. 8) is similar to C squamosissima in general appearance and size. 
However, it is predominantly Panamic in distribution, with it's northernmost occurrence at San Clemente, 
California (Poore 1984), and from there ranging south to at least Costa Rica. It occurs intertidally at most 
locations, although some northern records are subtidal to a maximum depth of 27m. The maximum 
reported length is 5.4mm (Poore 1984). 

Cyaihura carinala is a northern European species. Bernard's (1978:576) record from the Strait of 
Georgia (British Columbia, Canada), if accurate, may reflect a relict north Pacific population from a 
former circumboreal distribution. However, because there are no other reports of this well-known Atlantic 
species from the Pacific Ocean, this unpublished Pacific record needs confirmation. The record in Austin 
(1985) presumably is derived from Bernard's report. This species was originally placed in Anthura; and 
transferred to Cyaihura by Norman and Stebbing (1886). It is not included in our key. 

Cyaihura mttnda (Fig. 9) is a moderate size (to 9 mm), narrow (length more than 9 times width) 
species, usually associated with brown algal holdfasts on hard substrates. The type material from northern 
California was all taken from the holdfasts of Egregia and Laminaria. All the subtidal records of Menzies 
& Barnard (1959) are from stations where the samples were noted to contain either kelp or rocks (Allan 
Hancock Foundation, 1965). LACMNH material of this species usually indicates collection from kelp or 
from surfgrass {Phyllospadb:). This species has heen taken from the intertidal zone (Menzies 1951) to 58m 
(Menzies and Barnard 1959), from Tomales Point to the Mexican border, and in the Gulf of California. 
More recent collections in the Santa Maria Basin extend the depth range down to 132m on rocks. Brusca 
and Iverson (1985) described a very similar species from intertidal habitats on the Pacific coast of Costa 
Rica (C. guaroensis). 

Eisolhislos sp. A. A single juvenile specimen (1.4mm) of this species was taken off Tajiguas, Santa 
Barbara Co., California at 77m depth, in the washings of rocks retrieved during a submersible dive in 1984. 
It was initially called by the unpublished name Heteranthura sp. A. However, Wagele (1981) synonymized 
Heteranthura Kensley and Eisolhislos Haswell, hence the generic reassignment. This specimen, while 
clearly not belonging to any other eastern Pacific anthuridean species, is not sufficiently adult to compare 
with other species of Eisoihistos, of which there are over a dozen worldwide. Additional specimens were 
later taken by Hans Kuck (LACMNH) in 1989, in association with colonies of the coral Coenocyathus 
bowersi collected at 5-8m depth off the eastern shore of Catalina Island. These specimens were larger 
(2-2.5mm), but still not fully adult. In gross morphology this species is similar to Eisoihistos antarcticus 
as described by Wagele (1984b), with serrate uropodal and pleotelsonic margins, and a single row of spines 
down the middle of the pleotelson. The range of this undescribed California species, as currently known, 
is 5-77m, Tajiguas to Catalina Island. The genus Eisoihistos was recently transferred from Hyssuridae to 
Anthuridae by Poore &. Lew Ton (19S8c). 



Etsothistos sp. B was encountered in environmental monitoring samples from Alaska related to the 
Exxon Valdez oil spill. Although the exact locations of the sampling sites were unavailable because of 
litigation, the animals were collected between the intertidal zone and 10m depth somewhere in Prince 
William Sound. Numerous specimens were taken from the tubes of serpulid polychaetes, a common 
habitat for members of this genus. This species resembles both Eisothtstos sp. A and Eisothistos minutus 
(Sivertsen and Holthuis, 1980) of the tropical east Atlantic. Post-brood adult females, which undergo 
elongation of pereonites 2-6 (Fig. 10) as described for other species (Wagele 1981), may reach 5mm in 
length. This species has not been recorded from California waters. 

Haliophasma geminalum (Fig. II). Schultz (1977) erected a new genus (Silophasma) for this 
species, which the revision of Poo re (1975) had placed beyond the bounds of a redefined Haliophasma 
Haswell. Subsequently, the definition of Haliophasma was expanded such that Silophasma was no longer 
needed, and it fell into synonymy with Haliophasma (see Negoescu and Wagele 1984 and Poore and Lew 
Ton 1988a), Poore (1975) changed the spelling of the trivial name from "geminata" to "geminahim" to 
match the gender of the generic name. Schultz (1977) gave 7mm as maximum size for Haliophasma 
geminatum, but we have seen specimens from California as large as 12mm in length. This species ranges 
from Monterey, California (Iverson 1974) to San Quintin Bay, Baja California, Mexico (Menzies 1962) 
over a broad depth range (9-512m). Lie (1968) also recorded it from Puget Sound. 

Hyssuridae gen. A sp. A (Fig. 12). Collections made in the western Santa Barbara Channel and in 
the Santa Maria basin in central California encountered scattered specimens of this small species (5-6mm 
length). This may be the same as the "Anthurid n. sp. & n. gen." reported but not well described by 
Menzies (1962) from off San Quintin Bay, Baja California. In his discussion, Menzies indicated a close 
affinity to Kupellonura for his specimens, but felt they might constitute a new genus. The present material 
matches the characters Menzies noted: indurated pieotelson with a ventral keel, separation of all pleonal 
segments, antennal flagellum article counts, and details of the uropods. Menzies did not illustrate his 
material, and nothing in his brief discussion is unique enough to definitely establish identity between his 
material and our own. Redefinition of the genera of the Hyssuridae by Poore and Lew Ton (1988c) places 
the current material close to both Kupellonura Barnard and Hyssura Norman and Stebbing. One might be 
inclined to assign it to Kupellonura because of the presence of lobes on the lateral margins of the uropodal 
exopods, a unique synapomorphy for this genus (Poore and Lew Ton 1988c). It also possess a triangular 
carpus on pereopods IV-VII, whereas the carpus of Hyssura species is rectangular in shape. However, the 
mouth parts are more characteristic of Hyssura in that the mandibular molar process is acute (not blunt, as 
is characteristic of Kupellonura), and the maxiliipedal endite is short, reaching only the second palp article 
(rather than the third article, as is typical of Kupellonura). One of the specimens of this species we 
examined had a 4-articulate flagellum on the left antenna and an 8-articulate flagellum on the right. Other 
than our own observations and Menzies' possible record, this species has not been reported from the 
northeast Pacific. Our material came from a sample taken off the southeast end of San Miguel Island, and 
from seven MMS sampling stations between Oso Flaco and the north side of Anacapa Island, from 47-to-
166m. 

Mesanihura occidentals (Fig. 13). The original description of this species distinguishes it solely on 
the basis of the dorsal pigmentation pattern. Illustrations of the pieotelson apex, the maxilliped, the 
antennae, and the last three articles of the first pereopod were provided, but not discussed. This was 
amplified by description of a paratype, with a more complete illustration of it's antennae, mouth parts, and 
appendages by Wagele (1984a). Although taken subtidally by grab, the 7mm holotype female came from a 
sample containing kelp fragments and red algae. Menzies and Barnard (1959) recorded this species from 
two localities (Point Conception and Point Fermin, California), both containing either kelp or rock, and 
both from shallow water (12-20m). An additional lot was reported by Schultz (1964) from off Palos 
Verdes, also in shallow water (20m). Schultz (1977) later gave this species' range as "Point Conception to 
San Quintin Bay, Baja California" and "from shallow water to 55m deep," perhaps a transcription error of 
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earlier literature. The records of Menzies and Barnard (1959) suggest that this is a shallow-water species, 
probably associated with either macroalgal holdfasts, or with algal mats or turf. Brusca (1980) reported a 
similar appearing congener (Mesanthura sp.) from intertidal algal mats in the Gulf of Califomia that may, 
in time, prove to be a variant of M. occidentalis. Mesanthura nubifera Wagele, 1984, also from intertidal 
habitats in the Gulf of California, does not match the pigmentation of Brusca's (1980) species. 

Paranlhura algicota (Fig. 14) was described hy Nunomura (1978) on the basis of two female 
specimens (5.5mm and 10mm in length) sent to him by Waldo Schmitt in the I970's. The locality was 
given as simply a "rocky beach in Califomia, washed from algae, 24 November 1916." Judging by 
Nunomura's illustrations, his animals may have been Paranlhura elegans showing the effects of long-time 
preservation. Nunomura stated that P. aigicola differed from P. etegans in having: "eyes with scattered 
ocelli" [sic], pleonites medially fused, and by the "shape of the posterior border of the sixth pleonal 
somite." In fact, the eyes of P. elegans are large with many ommatidia and could easily appear as figured 
and described by Nunomura after many years of preservation; the pleonites are free in P. elegans but the 
articulations are very faint and can easily be mistaken as being fused; and, we see no significant differences 
between these two species in the posterior margin of the sixth pleonite (aside from what could be 
attributed to poor renditions by both Nunomura and Menzies). Nunomura's description and figures are 
difficult to interpret, but the type material was reported as being at the USNM and should be reexamined 
to establish the correct disposition of this species. We did not include this species in the key that follows. 
Nunomura (1978) also described another species of Paranlhura, which he gave the unfortunate name of P. 
cahforniae, from Magdalena Bay (Baja California, Mexico) that closely resembles P. elegans. 

Paranlhura elegans (Fig. 15) ranges from Dillon Beach at least to San Quintin Bay (west coast of 
Baja Califomia, Mexico), from the intertidal zone to a depth of 55m (Schultz 1977), and also throughout 
the Gulf of Califomia (Brusca 1980). It frequents algal mats and clumps, mud bottoms, encrusted pier 
pilings, and rocky low intertidal habitats. Adults reach about 9.5mm in length in California waters, but are 
larger in the warmer waters of the Gulf of California (8-15mm). Differences is adult size along a 
latitudinal gradient are not uncommon, and have heen reported for idoteid i so pods in the eastern Pacific 
(Brusca and Wallerstein 1979, Wallerstein and Brusca 1982), and for Cyathura polita on the east coast of 
America (Burbanck and Burbanck 1979). 

Paranlhura linearis has remained enigmatic since its description (as Edanthura linearis). Boone 
(1923) reported this animal from Laguna Beach, Califomia. She described it's mouth parts only as "well 
developed, unique"; perhaps accurate but certainly imprecise. Menzies (1951) considered Edanthura Boone 
a synonym of Paranlhura Bate and Westwood, and also recommended E. linearis be reduced to nomen 
nudum status. Poore (1984) and Negoescu & Wagele (1984) apparently agreed with these assignments. 
The type has not been found at the USNM (where Boone indicated it had been deposited), and its 
whereabouts remains unknown. This species is not included in the key that follows. 

V, Key to the Species of Anthuridea Known from the Northeast Pacific (North of Mexico) 

1. Mouth parts adapted for piercing and sucking, together forming an anteriorly directed cone-like 
structure under the head; maxillipeda! palps long, thin, and tapering; mandibular incisor smooth, 
styliform, not toothed; mandihle without molar process or lamina dentata; 0 or 1 statocyst in 
pleotelson; first pleopods enlarged and operculate to others 2 
- Mouth parts adapted for biting and chewing, not forming a conelike structure; maxillipedal palps 
broad; mandibular incisor often toothed; mandible usually with molar process and lamina dentata; 
0, 1, or 2 pleotelsonic statocysts; first pleopods may or may not be operculate to others 4 
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Pereonite 7 at least 50% as long as 6; seventh pereopods present 
- Pereonite 7 less than 20% as long as 6; seventh pereopods absent . . . 

Paranthura elegans 
3 

Pereonite 1 twice as long as 2; pleonites free, not fused . 
- Pereonites 1 and 2 subequal; pleonites fused dorsally . . 

Colanthura bruscai 
Califanthura squamosissima 

With no statocysts in pleotelson; first pleopods not enlarged and operculate to others; body 
extremely elongate, about 15 times longer than wide (Hyssuridae) Hyssuridae gen. A, sp. A 
- With 0, 1 or 2 statocysts in pleotelson; first pleopods always enlarged and operculate to pleopods 
2-5; body length 6-10 times width 5 

With 1 pleotelsonic statocyst; maxillipedal endite and palp very wide; pleonites 1-5 entirely free 
never fused dorsally (Antheluridae); the only known California anthelurid is blind and its uropodal 
tips bear radiating setal clusters Ananlhura luna 
- With 0, 1 or 2 pleotelsonic statocysts; maxillipedal endite and palp normal, not especially 
broad; pleonites 1-5 free or dorsally fused (Anthuridae) 6 

Pleotelson with a dorsal median spine row 
- Pleotelson smooth or ridged, but without dorsal spines 

7 
8 

Uropodal endopod with distolateral margin more or less evenly serrate Eisothistos sp. A 
- Uropodal endopod with distolateral margin divided into two cusps by three prominent 
denticles, evenly serrate between these points Eisothistos sp. B 

Pleonites 1-5 completely free and separate in both dorsal and lateral view 
Calathura branchiata 

- Pleonites 1-5 completely fused or fused mediodorsally, although segments may be visible in lateral 
view 9 

9. Carpus of pereopods 4-7 rectangular; pleotelson with three raised dorsal longitudinal ridges 
Haliophasma geminatum 

- Carpus of pereopods 4-7 triangular; pleotelson without dorsal ridges 10 

10. Pleonites 1-5 fused only along dorsal midline, segments free laterally; uropodal endopods narrow 
(<60% of pleotelson width), exopods much shorter than either pleotelson or endopods 

Amakusanthura califomiensis 
- Pleonites 1-5 completely fused dorsally, segmentation indicated in lateral view only by faint lines 
and setal bundles; uropodal endopods subequal in width to pleotelson, exopods nearly as long as 
pleotelson and endopods , £ ^ 

11. Maxillipedal palp 3-articuIate; pereonites pigmented dorsally, with complete or nearly complete dark 
ovals on pereonites 2-6 Mesanthura occidentalis 
- Maxillipedal palp 2-articulate; pereonites pigmented dorsally with dark splotches, but without 
pigment rings . Cyathura munda 
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FIGURE l . l ) Dorsal and lateral views of Apanihura libyana ? (from Negoescu 1980); 2) piercing 
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FIGURE 2. Anthurid sexual dimorphism. Male/female pairs of 1) Chalixanthura lewisi and 2) Chalixanthura 
scopulosa (male to the left of each pair)(fmm Kensiey & Schotte 1989) 
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FIGURE 3. 1) Cyathura carinaia excavating a burrow with anterior appendages, posterior appendages and 
pleotelson, and pereopods (from Wagele 1981); 2) tail fan of Eisothistos macrunts at the aperture of a 
serpulid tube (from Wagele 1981) 
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FIGURE 4. Amakusanihura californiensis - I) ¥ whole animal, dorsal view; 2) maxilliped; 3) maxilla 1; 4) 
mandible; 5) pereopod 1; 6) pereopod 2; 7) pereopod 7; 8) tail fan; 9) antennae (from Schultz 1964) 
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FIGURES. Ananthura tuna - I) ? whole animal, dorsal view;2) maxilliped; 3) mandible; 4) pereopod 1; 
5) maxilla 1; 6) antennae; 7) pereopod 2; 8) pereopod 7; 9) lateral view of pleon and tail fan (from SchuUz 
1966) 
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FIGURE 6. Caiathura branchiota - 1) ? whole animal lateral view, with dorsal views of head and pleon/tail 
fan; 2) ventral oblique and dorsal views of the pleon/tail fan of another specimen; 3) antenna 1;4) antenna 
2; 5) mandible (2 views); 6) mandibular palp; 7) lower lip (labium)(from Wagele 1981) 
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FIGURE 7. Caiifanthura squamosissima - 1) holotype <f, dorsal view; 2) antenna 1 of juvenile d"; 3) tip of 
ntaxiiia 1; 4) later view of head, holotype <f; 5) antenna 1 of ?; 6) maxilliped of holotype <? (from Menzies 
1951) 

18 



FIGURE 8. Colanthura bruscai - 1) dorsal view of $; 2) antennae of ¥; 3) antennae of <f; 4) pereopod I of 
?; 5) pereopod 2 of ¥; 6) uropodal endopod of ¥; 7) uropodal exopod of ¥; pleopod 2 of tf (from Poore 
1984) 
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FIGURE 9. Cyathura munda - 1) dorsal view of <f; 2) antenna 1 of <?; 3) maxilla 1; 4) antenna 1 of 9; 5) 
lateral view of <f head; 6) maxilliped of ?; 7) lip of pleotelson of <f\ 8) antenna 2 of <f (from Menzies 1951) 
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FIGURE 10. Eisofhistos macrurus - I) pre-brood ? in lateral view; 2) post-brood female in capillary tube 
showing elongation of pereonites (from Wayele 1981) 
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FIGURE 11. Haliophasma geminaium - I) dorsal view of S;2) mandible; 3) maxilliped; 4) maxilla 1; 5) 
antenna 1 of ?; 6) antenna 2 of ?; 7) anterior dorsal view of <f; 8) pleon & pieotelson of <f; 9) pereopod 1 
of e? (from Menzies & Barnard 1959) 
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FIGURE 12. Hysurridae gen A sp A - dorsal view (from Wetzer & Brusca, in press) 
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FIGURE 13. Mesanthura occidentalis - 1) dorsal viewof juvenile; 2) mandible (2 views); 3) antenna I; 4) 
antenna 2; 5) pereopod 1 (from Wkj;ete 1984) 
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FIGURE 14. Paranthura a/gicola - 1) dorsal view of ?; 2) head; 3) pleon; 4) mandible; 5) maxilla 1 (2 
views); 6) maxilliped; 7) pleopods (2 view*) (from Nunomura 1978) 
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FIGURE 15. Paranlhiira etegans - I) dorsal view of anterior body of ¥; 2) dorsal view of posterior body of 
?; 3) dorsal view of tail fan of ? (from Menzies 1951) 
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Y. Jammes, A. Robaglia & R. Seite, J.C. Rostaing, P. Varene), 70 p., 1988. 

0145 - Adaptation des etres marins aux eaux chaudes (H. Ceccaldi, P. Kerambrun, M. Khalanski, 
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gamma de Dunaliella, 7 p. (M.C. Saraiva et al). 76 p., 1972. 50 F 

A491 - Nodule de manganese au microscope electronique, 13 p. (CI. Lalou et al.); carbone 13 en 
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(M. Roux & J. Reyssac) ; abyssal Tunicates : an ecological paradox, 31 p. (CI. Monniot & 
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C. Thiriot-Quievreux); elevage de Copepodes calanoides, 19 p. (J. Person-Le Ruyet) ; 
analyse factorielle des communautes benthiques catalanes, 13 p. (A. Guille & J.F. Ponge). 
104 p., 1975. 70 F 

A521 - Sea-surfaces temperatures in the Arabian sea, 11 p. (M. Fieux & H. Stommel) ; conditions 
estivales dans la divergence de Mediterranee nord occidentale, seston, Cnidaires et 
Euphausiac6es, 28 p. (MEDIPROD); enceintes dialysantes et tests biologiques, l i p . 
(B.R. Berland et al); hydrologie de la rade de Villefranche-sur-mer, 22 p. (P. Nival & 
M.C. Corre); acides amines libres de Palaemon serratus, 9p . (P.Richard); cycle de 
1'Appendiculaire Oikopleura dioica, 13 p. (R. Fenaux); Lumbrineridae de Mediterranee, 
35 p. (J.M. Ramos). 140 p.. 1976. 90 F 

A522 - Phytoplancton en Mediterranee nord-occidentale, 12 p. (G. Jacques et al); dosage de la 
chlorophylle a et de la pheophytine a, 10 p. (J. Neveux); la dispersion du 
microzooplancton, 14 p. (F. Rassoulzadegan & J. Gostan); production carbonee 
microbenthique, 15 p. (G. Cahet & N. Mouneimne); Nudibranches des c&tes franchises, 
9 p. (P. Bouchet & J, Tardy); mouvement des sediments dans le golfe du Lion, 15 p. 
(R. Bonnefille); synthese d'aragonite en milieu marin, 9 p., 2 pi. (C. Billy et al.); cadre 
polyvalent, 4 p. (F. Saur); Arabeilidae de Mediterranee, 11 p. (J.M. Ramos) ; Didemnidae 
des cotes de France, 23 p. (F. Lafargue); Nematodes marins de Provence, 29 p. ' 
(P. Vitiello). 180 p., 1976. 110 F 

A531 - Modelling Allogromia laricollaris, 12 p. (G.G. Ross) ; relationships between ciliates and 
nanoflagellates, 14 p. (F. rbanez & F. Rassoulzadegan); variations nume'riques 
saisonnieres, 16 p. (M. Bhaud); production primaire dans les recifs coralliens, 28 p. 
(A. So urn i a ) ; magnesium chez Cancer irroratus, 12 p. (J.L.Martin); Sound-scattering 
layers in SW Africa waters, 18 p. (C. d'Arcangues); zone antarctique du Pacifique oriental, 
20 p. (L. Dangeard et al.); evolution annuelle des Cilies pelagiques, 10 p. 
(F. Rassoulzadegan); revision des Didemnidae de France, 19 p. (F. Lafargue); conditions 
meteorologiques sur le golfe du Lion, 15 p. (E. Ascensio etaL). 176 p., 1977. 110 F 

A532 - Hydrologie et sels nutritifs en Mediterranee, 12 p. (B. Coste & H. J. Minas); sels nutritifs 
et production primaire dans le golfe du Lion, 14 p. (B. Coste et al.); production primaire de 
deux plages, 14p. (J.C. Lacaze et al.); zooplancton dans un lagon d'atoll, 20p. 
(J.P. Renon); external surface in Appendicularia, 8 p. (Q. Bone et ai). 72 p., 1977. 50 F 
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A541 - Metal pollution in western Mediterranean Cetacca, 12 p. (D. Viale); ingestion des 
particules par un Tintinnide, 8 p. (F. Rassoulzadegan); biologie de Nyctiphanes couckii, 
22 p. (Ph. Gros & J.C1. Cochard); Asterides et Ophiurides d'Amboine, 28 p., 2 pi. 
(A. Guille & M. Jangoux); systeme d'ouverture-fermeture pour filets a plancton, 10 p. 
(A. Bourdillon et ai). 88 p., 1978. 60 F 

A542 - Etalonnage des solutions de C14, 6 p. (J. Brouardel et ai); interface entre deux 
ecosystemes, 12 p. (S. Frontier); Foraminiferes benthiques en Manche, 20 p. (M. Rosset-
Moulinier); structures digestives d'Ophioderma longicauda, 12 p. (M. Deschuyteneer & 
M. Jangoux); Polyclinidae du sud-ouest de I'ocean Indien, 24 p. (F. Monniot & F. Gatll) ; 
Didemnidae et Polycitoridae de Kerguelen, 8 p. (F. Monniot); Ascidies PhlSbobranches et 
Stolidobranches du sud de l'ocSan Indien, 53 p. (CI. Monniot). 140 p., 1978. 100 F 

A551 - Northwestern Iberian continental margin geomorphogeny, 16 p. (J.R. Vanney etal); sea-
urchin larvae as a tool in assessing sea water quality, 6 p. (P. Bougis et al.); Sulculeolaria 
(Siphonophora, Cafycophorae, Diphyidae), 22 p., 4 pi. (CI. CarrS); biologie de Processa 
Nouveli du golfe de Gascogne, 22 p. (Ph. Gros); cryptofaune mobile de TuISar, 24 p. 
(M. Peyrot-Clausade); inventory of Venice lagoon ascidians, 15 p., 6 pi. (R. Brunetti). 
112 p., 1979. 70 F 

A552 - Geomorphologie, biologie et socio-e'cologie de Kabara, 22 p. (R. Galzin et al.); 
alimentation de Macrourus berglax, 10 p. (P. Geistdoerfer); reproduction et croissance dc 
Thelepus setosus (polychetes), 10 p. (J.C. Duchene); influence de la concentration algale 
sur Phallusia mamillata, 8 p. (A. Fiala-Medioni); association symbiotique entre une 
ascidie et une cyanophycee, 22 p., 1 pi. coul. (F. Lafargue & G. Duclaux); toponymie de la 
Mediterranee occidentale, 10 p. (J.R. Vanney & M. Gennesseaux); techniques d'elevage 
des Appendiculaires; 6 p. (R. Fenaux Sc G. Gorsky). 92 p., 1979. 60 F 

A561 - Comportement de reproduction de Symphodus melanocercus, 8 p. (P. Lejeune & J. Voss); 
Villefranche-sur-mer ichthyological fauna : Borostomias, 6 p. (J. Sardou); Didemnidae des 
cotes de France, 24 p. 7 pi. (F. Lafargue & L. Laubier); limite infeVieure de l'herbier de 
Posidonia oceanica, 10 p., 6 cartes (A. Meinesz & R. Laurent); dynamique des populations 
de Donax, 10 p. (J. Guillou &. Y. Le Moal); Mollusques Rissoid£s mediterraneans, 12 p., 
3 pi. (C. Thiriot-Quievreux). 80 p., 1980. 60 F 

A562 - Analyse spectraie de la temperature et bilan thermique, 15 p. (N. Bethoux et al.); 
planification par la programmation lineaire, 12 p. (F. Ibanez); Neoleprea Streptochaeta 
(Terebellidae), 7 p. (J.C. Duchene); Chromodorididae bleus, 9 p. (Ph. Bouchet & 
J. Ortea); ichtyofaune de I'estuaire interne de la Loire, l i p . (J. Marchand). 60p„ 
1980. 50 F 

A571 - L'ichtyosarcotoxisme de type Ciguatera, 20 p. (R. Bagnis); Melanostigma atlanticum , 6 p. 
(J. Sardou); appendices et potentialites alimentaires chez Podon, 10 p., 2 pi. (S. Nival ife 
S. Ravera); Foraminiferes des sediments recifaux des Mascareignes, 22 p. 
(L.F. Montaggioni). 64 p., 1981. 50 F 

A572 - Impact de I'am^nagement du littoral varois, l i p . (A. Meinesz et at.); Foraminiferes de 
l'atoll de Scilly, 32 p., 5 pi. (M.Th. Venec-Peyre & B. Salvat); cycle biologiquc d'Abra 
alba, 13 p. (G. Bachelet & M. Comet); elevage et mortality de copepodes planctoniques, 
8 p. (S.T. Yassen). 68 p., 1981. 50 F 

A581 - Revision du genre indo-pacifique Cyrtomaia, 84 p. (D. Guinot et B. Richer de Forges); 
rivages et n£otectonique a Rhodes a I'holocene, 14 p. (P.A. Pirazzoli et al.); cartes de la 
limite inferieure de Posidonia, 10 p. (A. Meinesz et R. Laurent). 116 p., 1982. 70 F 

A582 - EchinoVdes de recifs coralliens, 42 p. (M.B. Regis et B.A. Thomassin); mangrove de 
Guadeloupe: chimie des eaux d'impregnation, 18 p. (J. Martinet et ai); grazing and 
growth of a naked oligotrich, 8 p. (F. Rassoulzadegan); la chlorophylle a dans un sediment 
estuarien de Bretagne nord, 19 p. (C. Riaux). 90 p., 1982. 60 F 

A591 - Matiere organique particulate au large de I'estuaire de la Gironde, 15 p. (H. Etcheber et 
J.C. Relexans); cartes de la vegetation sous-marine des Alpes mantimes, 15 p. (A. Meinesz 
et M. Simonian); peuplement de Melinna palmata (polychetes), 20 p. (C. Hily); 
identificaticm individuelle des poissons sans marquage, 8 p. (Ch. Michel etal.); decouverte 
du genre indo-pacifique Fryeria (nudibranches) en Mediterranee, 4 p. (Ph. Bouchet); 
recrutement, croissance, et longevite de Pomatoceros (Polychetes), 23 p. (A, Castric-Fey). 
96 p., 1983. 80 F 
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A612 -

A621 -

A622 -

A631 -

A632 -

120 F 

160 F 

A592 - Plankton of the eastern Mediterranean, 10 p. (B. Kimor); cycle vital de Oikopleura 
longicauda (appendiculaire), 10 p. (R. Fenaux & G. Gorsky); faune suprabenthique 
neritique, 10 p. (J.C. Sorbe); biologie reproductive de Sabellaria (polychetes), 14 p. 
(Y. Gruet et P. Lassus); croissance dAsterias rubens, 14 p. (M. Guillou); normalisation 
des symboles (biocenoses benthiques littorales), 18 p. (A. Meinesz et al.). 80 p., 1983. 70 F 

A601 - Meiofaune et peuplements de copepodes harpactico'ides, 13 p. (Ph. Bodin); Efysiidae de 
Mediterranee, 10 p., 1 pi- coul. (Ph. Bouchet); cryptofaune carcinologique du recif de 
Tulear, 13 p. (M. Peyrot-Qausade); micro-informatique et taxonomie des actinies, 44 p. 
7 pi. (D. Doumenc et A. Foubert); salt-excretive function of the skin in Cetacea, 7 pi. 
(D. Viale); polychromatisme de Sirpus zariquieyi, 5 p. (C. Vadon). 104 p., 1984. 100 F 

A602 - Adaptative evolution of protists to planktonic life, 10 p. (J.& M. Cachon); meteux et 
metalloides dans differents visceres de poissons, 13 p. (R. Martoja et al.); Tuniciers 
benthiques au large de Mad £ re. 14 p. (C. & F. Monniot); Actinies bathyales du Chili, 20 p. 
(D. Doumenc); sexuality chez Pomatoceros (polychetes), 25 p. (A, Castric-Fey); 
radiographic et m icrod ens i tome trie des Scleractini aires, 9 p. (M. Guillaume). 96 p., 
1984. 100 F 

A611 - Les recifs coralliens de 1'ile de Makatea, 25 p. (L.F. Montaggioni et al.); cartographic des 
peuplements benthiques marine de Corse, 12 p. (C.F. Boudouresqus et ct.); epifaune de la 
rade de Brest, 12 p. (A. Bourgoin et al.); sediments ingeres et transit chez Echinocardium, 
8 p. (C. De Ridder et M. Jangoux); Bivalves du plateau continental sud-Gascogne, 16 p. 
(M. Comet); temperature et salinite a chaque stade larvaire de Palaemort serratus, 19 p. 
(H. Yagi et HJ. Ceccaldi). 96 p., 1985. 
Les herbiers de Posidonies des Pyrenfies-Orientales, 18 p. (G. Pergent et al.); Scleractinian 
coral hosts of Ascothoracida, 24 p. (H. Zibrowius and M.J. Grygier); population de Donax 
trunculus de Mehdia, 9 p. (A. Bayed et J. Guillou); Demosponges des Acores, 77 p. 
(N. Boury-Esnault et M.T. Lopes). 132 p., 1985. 
Dynamique d'Abra prismatica (bivalves), 12 p. (J.C. Dauvin); structure des peuplements 
de meiofaune (egout de Marseille), 24 p. (M. Keller); la maladie de l'oursin-chauve, 9 p. 
(Ph. Maes et al.); Bryozoaires littoraux de la ria de Ribadeo, 22 p. (E. Fernandez 
Pulpeiro); taxonomy of Tintinnina, suggestions for improvement, 16 p. (M. Laval-Peuto 
and D.C. Brownlee); eau rouge a Noctiluca sur la cote de Provence, 32 pi., 1 pi. coul. 
(J.M. Peres et al.); micro repartition du plancton a Cabo Frio, 19 p. (J.L. Valentin et al.). 
140 p., 1986. 200 F 
Bryozoaires abyssaux de l'ocean Indien, 51 p., 10 pi. n.b. (L. David et S. Pouyet); mission 
Corantilles II, 4 p. (J. Laborel); les Coraux de la Martinique, 39 p. 2 pi. n.b., 1 pi. coul. 
(CI. Bouchon et J. Laborel); Gorgones de la Martinique, 12 p. (V. Philippot) ; les Poissons 
de la Martinique, 20 p. (Y. Bouchon-Navaro et M. Louis). 136 p., 1986. 200 F 
Didemnid Ascidians of France, 46 p., 4 pi. n.b., 8 pi. coul. (F. Lafargue and M. Wahl); 
summer submergence of Persa incolorata, 10 p. (J. Goy); evolution morphologique 
recente de 1'atoll de Reao, 12 p. (PA. Pirazzoli etal.); comportement de nettoyage de 
Labroides dinidiaras, 16 p. (Ph. Lemaire et J. Maigret). 88 p., 1987. 250 F 
Chemical features of mussels in a polluted area, 12 p. (J, Coulon et al.); species of 
Clavelina in the Mediterranean sea, 18 p., 1 pi. coul. (R. Brunetti); nouvelles Ascidies en 
Mediterranee, 12 p. 1 pi. coul. (CI. & F. Monniot); relations entre larves de polychetes et 
Tisbe, 12 p. (J.P. Guenn et F. Cubizolles). 56 p., 1987. 250 F 

A641 - Esturgeons anadromes de la mer Caspienne (KeyvanfarA.), 40p . ; bioaccumulation de 
metaux chez Abra alba (Martoja M. et al.), 24 p . ; Actinopodes des eaux cotieres libanaises 
(Abboud-Abi Saab M.), 10 p. 250 F 

A642 - Phenologie de Posidonia oceanica en Mediterranee (G. Pergent & C. Pergent-Martini), 
21 p. Croissance et developpement de Salpa fusiformis (J.C. Braconnot, S.M. Choe & 
P. Nival), 13 p. Surveillance estivale de Pelagia noctiluca (P. Bernard, F. Couasnon, 
J.P. Soubiran & J.F. Goujon), 10 p. 250 F 

A651 - Contamination de chlamys par 1'argent (M. Martoja, M. Truchet & B. Berthet), 13 p. 
Biomineralisation des machoires chez un polychete Eunicide (J. Vovelle, M. Grasset & 
M. Truchet), 21 p. Meiofaune temporaire des s6diments fins de la Manche (J.C. Dauvin), 
18 p. 250 F 

A652 Pectinidae bathyaux et abyssaux du golfe de Gascogne (E. Schein). Talitres des plages de la 
Guadeloupe (G. Ciavatti). Alimentation de la monie au large de l'Ecosse (M.-H. du Buit). 
Actualites oceanographiques, 123 p., 9 pi. 300 F 
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A661-2 - Cytological features of mussels in a polluted area (C. Ballan-Dufrancais, A.Y. Jeantet & 
J. Couion). Coraux de Guadeloupe (C. Bouchon & J. Laborel). Description de Boccardia 
semibranchiata (J.P. Guerin). Actualites oceanographiques. 104 p. 200 F 

A671 - L'ouragan Hugo sur les cotes de Guadeloupe (C. Bouchon, Y. Bouchon-Navaro, D. Imbert 
& M. Louis). Zooplankton of the Bay of Biscay continental shelf (J. d'Elbee & J. Castel). 
Cetaces et production frontale en Mediterranee (D. Viale). Halecium iiouvillei (Cnidaria) 
sur les cotes europeennes (F. Rami] Blanco & E. Fernandez Pulpeiro). Actualites 
oceanographiques, 95 p. 250 F 

A672 - Les meduses des eaux libanaises (J. Goy et aL). Mysidaces du canyon du cap Ferret 
(M. Elizalde et aL). Developpement larvairc de Boccardia semibranchiata (J.-P. Guerin). 
Actualites oceanographiques. 100 p. 250 F 

0072 - Recberches sur le plancton, 1 p. (L. Legendre, G. Cbampalbert); Exploitation des especes 
marines de 1'Atlantique Nord, 29 p. (J. Boulva, B. Fontaine). 60 p., 1981. 45 F 

0073 - Les nodules polymetalliques. Les glissements profonds. Les sediments oc6aniques 
(L. Dangeard, G. Grau, J. Marvaldi) - Comportement des radionuclides. Les composes 
humiques a l'interface ocean-sediment (Y. Belot, P. Guegueniat, L. Jocteur). 144 p., 
1981. 80 F 

0116 - Aquaculture de Mediterranee (N.Vicente, J. Vacelet) - Production biologique et peche 
dans l'ocean Indien (P. Geistdoerfer) - Impact a longue distance de rejets radioactifs en 
milieu marin (A. Gamier). 93 p., 1985. 70 F 

WQ31 - Chlorophyll size distribution (Raimbault et aL), 10 p . ; Cafeteria roenbergensis n.g., n. sp. 
(T. Fenchel & D.J.Patterson) l i p . . Feeding of Favella (A. Taniguchi & Y. Takeda) 
13 p. 120 F 

W032 - Choanoflagellate biology (P. Andersen), 15 p. Fatty acids of phyto and microzooplakton 
(H. Claustre, J.C. Marty, L. Cassiani & J. Dagaut), 15 p. Grazing on bacterioplankton 
(M.G. Frikha & E.A.S. Linley), l i p . Photosynthetic Strombidium (D.K. Stoeker D.K., 
M.W. Silver, A.E. Michaels & LH. Davis), 21 p. 150 F 

W041 GAP, 4th International Workshop : Introduction (S-Y. Maestrini). Foreword (T. Berman). 
Microalgal respiration (J. Beardall & J.A. Raven). Phytoplankton and phytobenthos 
production (C. Chaipy-Roubaud & A. Soumia). Measurement of respiration with isotopes 
(J.A. Raven). Estimates of primary production in oligotrophic waters (D.K. Krupatkina). 
Adaptive carbohydrate release by phytoplankton (A.M. Wood & L.M. Van Valen). 
Microphytobenthic pigments (R.G. Barlow et aL). Respiration in blooming Microcystis 
(Y. Watanabe & F. Kimura). 130 p. 160 F 

W042 Nanoflagellates in culture (D.A, Caron), Phytoplankton flow cytometry (M. Legner). Algal 
release of DOM (P.J. le B. Williams). Microphytobenthos chloropigments (G. Blanchard et 
aL). Chlorophyll intercomparison (J. Neveux et aL). Primary production of epiphytic algae 
(N. Takamura et al\ 112 p. 80 F 

W051 - NATO AS1 604/87, Plymouth, 24th July to 5th August 1988 : Protozoa and their role in 
marine processes. 177 p. 180 F 

W052 - Toxic dinoflagellates and bacteria (C. Rausch de Traubenberg & P. Lassus). Distribution of 
bacterivory among nanoflagellates (B.F. & E.B. Sherr). Enteric bacteria removal 
(I. Barcina, J.M. Gonzalez, J. Iriberri & L. Egea). Flagellate faeces production 
(M. Elbrachter). 60 p. 60 F 

12. Documentation 

OI61 - Repertoire de dictionnaires et glossaires a I'usage des oceanographes (M. Delahaye & 
D.H. Hugo!). 74 p. 60 F 

016HS — Actes de la 2e reunion europeenne des bibliotheques et centres de documentation en 
sciences aquatiques (EURASLIC). 131 p. 90 F 
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submission of a full manuscript of the selected abstract by July 1, 1994. 
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